Background: Despite the growing international interest in patient safety as a discipline, there has been a lack of exploration of its application to mental health. It cannot be assumed that findings based upon physical health in acute care hospitals can be applied to mental health patients, disorders and settings. To the authors' knowledge, there has only been one review of the literature that focuses on patient safety research in mental health settings, conducted in Canada in 2008. We have identified a need to update this review and develop the methodology in order to strengthen the findings and disseminate internationally for advancement in the field. This systematic review will explore the existing research base on patient safety in mental health within the inpatient setting. Methods: To conduct this systematic review, a thorough search across multiple databases will be undertaken, based upon four search facets ("mental health", "patient safety", "research" and "inpatient setting"). The search strategy has been developed based upon the Canadian review accompanied with input from the National Reporting and Learning System (NRLS) taxonomy of patient safety incidents and the Diagnostic and Statistical Manual of Mental Disorders (fifth edition). The screening process will involve perspectives from at least two researchers at all stages with a third researcher invited to review when discrepancies require resolution. Initial inclusion and exclusion criteria have been developed and will be refined iteratively throughout the process. Quality assessment and data extraction of included articles will be conducted by at least two researchers. A data extraction form will be developed, piloted and iterated as necessary in accordance with the research question. Extracted information will be analysed thematically. Discussion: We believe that this systematic review will make a significant contribution to the advancement of patient safety in mental health inpatient settings. The findings will enable the development and implementation of interventions to improve the quality of care experienced by patients and support the identification of future research priorities. Systematic review registration: PROSPERO CRD42016034057
Background
Patient safety refers to the prevention of harm as a result of receiving healthcare services [1] . This includes events such as mistakes during procedures and accidents that happen during hospital stays. There has been growing interest in patient safety as a discipline in recent years [2, 3] . The vast majority of this body of research to date has focused on physical healthcare; however, it cannot be assumed that findings based upon physical health patients can be applied to mental health patients, disorders and settings. This is due to the different challenges that are presented in this specialised area of care [4] .
There has been exploration of specific adverse events that occur within acute mental health facilities, such as suicide and self-harm [5] [6] [7] [8] , with prevalence rates and precipitating factors examined regularly. There have also been aspects of patient safety touched upon in quality of care research within mental health facilities, for example, audit and quality of care intervention studies [9, 10] . A systematic review has also been conducted collating the literature regarding quality of care for institutionalised mental health patients [11] . This review highlighted incidents such as restraint and seclusion as important aspects of quality of care but did not discuss patient safety as a whole. Although patient safety can be seen as a subset of quality of care, they are not synonymous, with research on the quality of healthcare sometimes lacking a focus on patient safety issues [12] .
Research involving patient safety systems and management as a whole is lacking, as are attempts to apply patient safety as a complete concept directly to mental health research [4] . This may be because mental health in general has been viewed as a neglected area in which patients may be less likely to have a voice when it comes to their care and safety [13] . It has also been suggested that the social stigma surrounding mental health issues has the potential in itself to contribute to patient safety being neglected [4] .
A Canadian Report published in 2009 [4] is the only review of the literature to our knowledge that has explored the role of patient safety in mental health. This work makes a valid contribution to the emerging field of patient safety in mental health but has flaws that require addressing. Firstly, the literature review is now out of date, with evidence being collected in 2008. Secondly, the work focussed on a pre-specified set of patient safety incidents, so other areas of patient safety concern could have been neglected. Finally, the review was not published in an academic journal as far as we are aware, and there is a lack of methodological detail given in the report, limiting readers' understanding of its methodological rigour. The review does not specify any independent reviewing process, inter-reviewer agreement calculation, inclusion or exclusion criteria or assessment of the quality of the research included. This restricts broader access to the findings and makes it difficult to ensure that the processes of article selection and data extraction were conducted systematically. It is for these reasons that it is thought important to develop the methodology by undertaking a full systematic review as a first step towards a broader research programme on patient safety in mental health at the NIHR Imperial Patient Safety Translational Research Centre (PSTRC). The importance of high-quality systematic reviews in the patient safety research field has been emphasised [14] .
This systematic review aims to bring together research within mental health to provide a clear picture of what we know about patient safety within this context. In order to deliver high-quality care to service users, it is essential that a stronger understanding of patient safety in mental health is developed and disseminated.
Aim
This systematic review aims to report an overview of the existing research base on patient safety in mental health within inpatient settings and critically reflect on the method and quality of existing studies. This review will inform patient safety practices in inpatient mental health settings, highlighting the best practice as well as gaps in knowledge to provide areas for further research that could lead to improvement in patient care.
Methods
The checklist included as an Additional file 1 has been used to guide the information included in this protocol.
Eligibility criteria
This systematic review focuses on research conducted within the inpatient setting; this includes two core areas. The first area is mental healthcare inpatient settings (e.g. secure forensic units). The second area is an inpatient setting (i.e. within acute care) where a person with a mental health diagnosis is in receipt of healthcare for a physical problem.
The four key facets for this systematic review are:
"Mental Health" defined as a field comprising various professions, such as psychiatry and clinical psychology that deal with the promotion of mental and psychological well-being and the prevention, diagnosis or treatment of mental disorders as listed in the Diagnostic and Statistical Manual fifth edition [15] "Patient Safety" defined as "The avoidance, prevention and amelioration of adverse outcomes or injuries stemming from the process of healthcare" [1] "Research" defined as diligent and systematic inquiry or investigation into a subject in order to produce generalisable knowledge and to discover or revise facts, theories, applications, etc. "Inpatient Setting" defined as hospital settings which provide continuous care for a period of over 24 h
The search terms will be restricted to title and abstract only. The time period will be restricted to work published in or after 1999 (in line with the seminal publication of the Institute of Medicine's report "To Err is Human: Building a Safer Health System" [16] ). This review will be purposely broad in order to effectively ground future research in this area.
Initial inclusion and exclusion criteria have been developed based upon the definitions included above and will be further iterated by the research team as part of the ongoing process.
Inclusion criteria:
Population: Article must report on patients being treated within mental health services ("Mental Health" being defined as a field comprising various professions, such as psychiatry and social work, that deals with the promotion of mental and psychological well-being and the prevention, diagnosis or treatment of mental disorders as listed in the Diagnostic and Statistical Manual fifth edition [15] ) or having a diagnosis of mental disorder. Intervention/outcomes: Articles must report on interventions or data related to "Patient Safety" (defined as "The avoidance, prevention and amelioration of adverse outcomes or injuries stemming from the process of healthcare" [12] ).
Comparators: There are no restrictions on articles regarding the use or lack of comparison groups Timing: Article must be published in, or after, the year 1999. Setting: Article must report on the "Inpatient Setting" (defined as hospital settings which provide continuous care for a period of over 24 h).
Exclusion criteria:
Population: Articles based purely on physical healthcare patients with no connection to mental health and well-being (not mental health) Intervention/outcomes: Articles based purely upon non-safety-related issues, e.g. general patient experience or clinical effectiveness of specific treatments (not patient safety)
Comparators: There are no restrictions on articles regarding the use or lack of comparison groups Timing: Articles published before 1999 Setting: Articles based purely upon primary care, community care or social care (not inpatient setting)
Other general exclusion criteria:
Articles not in English Conference abstracts/protocols/book chapters Articles that present opinion/editorials/ commentaries/clinical case reviews (not research)
After conducting the title and abstract screening and discussing across the research team, the criteria were developed to specify the focus for the full-text review. The initial additional criteria for the full-text review phase are outlined below:
Exclusion criteria:
Population: Articles that amalgamate data from both inpatient and outpatient settings such that data for an inpatient only sample is not available Interventions/outcomes: Articles that solely examine the reliability or validity of risk assessment tools, with no relation to the management of the risk that the tool is measuring
Articles that are reviews of any kind (including literature and systematic reviews) Articles that are not empirical research (i.e. articles that do not have a clearly defined hypothesis or research question that aims to generate new knowledge in this field of research)
Study design
We will consider all study designs in this systematic review. Articles must present "research" (defined as diligent and systematic inquiry or investigation into a subject in order to discover or revise facts, theories, applications, etc.) The core stages of the literature search are listed below. We have currently completed the title and abstract phase. Further detail on each stage is provided later in this protocol:
Run search and restrict terms to title and abstract only (searches may need to be run individually in each database in order to include the appropriate MeSH terms and specifications etc.) Combine searches from all databases and remove duplicates using both an electronic and manual approach Title and abstract screening according to inclusion and exclusion criteria Full-text screening according to inclusion and exclusion criteria. Hand searching will also be conducted based on reference lists Quality and risk of bias assessment Data extraction against key research questions Synthesis, assessment of the strength of the body of evidence and write up Dissemination (i.e. publication and presentation) and application (i.e. through the development of research studies) However, it is important to emphasise that in reality, a systematic review is not usually a simple linear process but instead is iterative in nature [14] . The flow diagram included below in Fig. 1 demonstrates how the stages are expected to interact with and influence one another. Further iterations of this flow chart will be developed throughout the project to represent changes and to capture key numbers. This protocol will also be updated and amended as and when necessary throughout the review process.
Search strategy
Our search strategy is presented below in Table 1 . The taxonomy used in the NRLS for England and Wales has been used to identify additional search terms associated with patient safety that were not included in the original Canadian review due to their restrictions on included incident types. The taxonomy was not amended, to ensure all incident types that may be included in the literature were picked up in our search and to avoid any assumptions being made by the researchers about the relative importance of incident types within mental health. The search terms have been developed by gaining multiple expert perspectives on various iterations of them. They have been iterated to include the appropriate truncation and syntax in order to run the searches on each individual database of interest. 
Grey literature and hand searching
Google and Google Scholar will also be searched using key phrases in line with the search strategy. The first 20 pages of results will be screened initially, as a large number of results are anticipated, and time resources need to be considered. The amount of new information being garnered from these first 20 pages will be assessed, and the page limit extended if it is felt that this would produce more original data. The reference lists of the eligible articles identified after full-text screening by the main search strategy will be reviewed by the research team to ensure that no key articles have been missed.
Screening
Perspectives from at least two reviewers will be gained on decision-making throughout the screening process. Pilot screening of a random sample of abstracts has been conducted with at least two reviewers screening independently. Disagreements have been discussed with other researchers within the team to gain consensus and to adapt and clarify the inclusion and exclusion criteria if needed.
After this stage, one reviewer has screened all abstracts, with a second reviewer independently screening a random sample of 10%. A kappa statistic will be calculated to assess inter-reviewer agreement. Full text screening is currently underway with input being provided from all members of the research team.
Critical appraisal
Studies will not be excluded on the basis of quality, but the quality of studies will be assessed and presented descriptively in order to inform the current state of knowledge in this area. Hawker et al.'s [17] quality assessment tool will be used to appraise studies, as the data garnered through this systematic review is anticipated to be varied and this tool is designed to be applicable to both quantitative and qualitative studies. Hawker's checklist evaluates nine domains: (1) abstract/ title, (2) introduction and aims, (3) method and data, (4) sampling, (5) data analysis, (6) ethics and bias, (7) results, (8) transferability and generalisability and (9) implications and usefulness. The quality of these nine domains will be assessed according to four descriptors: very poor, poor, fair and good. A global assessment of the quality of each article will then be undertaken by collating this information. This will allow for evaluation across the variety of methodologies we anticipate to garner from this review. The quality assessment tool will be applied to all included articles by two reviewers, and results will be compared and discussed with input from the broader research team.
Data extraction
Data will be extracted from included articles in line with the core research question driving this systematic review. A data extraction form will be developed, piloted and applied across all articles. If key information is not available in an article, the research team will contact the authors and request additional data. Again, perspectives from at least two reviewers will be employed to ensure that the relevant data is selected and extracted in the most systematic way possible. Table 2 is an example of the type of evidence table that will be used to record and extract data from included articles.
Bibliographic management
Software such as Endnote and Excel are being used to keep track of references and decision-making throughout the process. Endnote is being used to store and group references. Excel spreadsheets are being used to apply screening criteria systematically, record the reasoning behind decision-making and extract data from high-relevance articles in line with the research question.
Data synthesis
Data synthesis is likely to be thematic in nature and influenced by the core research question (i.e. identifying key findings from the existing research base that can help set a future research agenda). We will use a narrative synthesis approach as the data retrieved is likely to be heterogeneous, conducting metaanalysis/synthesis if and where appropriate.
Write-up, dissemination and use
The results will be written up in accordance with the PRISMA guidelines for peer-reviewed publication to support existing understanding and future research in this important area. They will also be used locally to support the development of a programme of work to improve patient safety in mental health in collaboration with local trusts.
Discussion

Strengths and limitations of the review
The main strength of this systematic review is that it will be purposely broad in terms of patient safety issues and is expected to cover a wide range of literature. This will ensure that the review captures all relevant data and we are able to build a complete picture of the current state of the research area. The limitations will be that it will exclude articles that were published before 1999 and those that are not written in English and therefore may run the risk of bias, by presenting an ethnocentric view of the evidence. The focus on the inpatient setting alone may also be considered a criticism of this review, as we have therefore had to exclude any research conducted in other mental health settings that may have offered different research perspectives. However, we believe that different patient safety issues are likely to occur in different settings (i.e. inpatient setting compared to primary, community and social care) and therefore, it is important to explore them separately. We have chosen to focus on the inpatient setting as a priority due to its relation to our initial work programme as a translational patient safety research centre. Systematic reviews focussing upon primary, community and social care form part of our future work plan.
Relevance of the review
The findings of this systematic review will support the development of future academic research programmes based upon patient safety in mental health. They will also support the design of interventions to protect patient safety in this area and improve the quality of care that individuals receive. In this sense, they will be of relevance to multiple groups including patients, researchers, policy makers, healthcare managers and clinicians.
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